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(54) ELECTROLUMINESCENCE DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a sure multi-level display 
with respect to an active matrix type electroluminescence display 
device. 

SOLUTION: Relating to this device, a first TFT 101 for switching 
which is to be turned ON/OFF in accordance with a selection signal 
Scanl and a second TFT 104 driving an EL element 103 having a 
light emitting layer in between one pair of its electrodes are used 
and also an analog switch 31 sampling an analog signal Video in a 
prescribed cycle and a capacitor 102 holding the sampled voltage 
from the analog switch 31 are provided for the device and the light 
emitting luminance of the EL element 103 is analogously controlled 
by impressing the analog voltage held on the capacitor 102 to the 
gate of the second TFT 1 04. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electroluminescence display characterized by providing the following. Electroluminescent 
element which has a luminous layer in inter-electrode [ of a couple ] The sampling circuit which samples an 
analog video signal with a predetermined period The capacitor holding the sampling voltage from this 
sampling circuit The 1st TFT for the switching which is inserted between the aforementioned sampling 
circuit and a capacitor and is turned on and off according to a selection signal, and the 2nd TFT for a drive 
which controls issue brightness according to the voltage which was connected to the aforementioned 
electroluminescent element and held at the aforementioned capacitor 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the active-matrix type display 

which drives an organic electroluminescence (EL) element using TFT (TFT). 

[0002] 

[Description of the Prior Art] Since an organic EL element emits light itself, while a required back light 
does not need it with a liquid crystal display but it is the the best for thin-shape-izing, in order that there 
may be no limit also in an angle of visibility, the utilization is greatly expected as display of the next 
generation. 

[0003] Two kinds, the passive type of simple matrix structure and the active-matrix type which uses TFT, 
are shown in this organic EL display, and the drive circuit shown in drawing 4 was conventionally used in 
the active-matrix type. 

[0004] In drawing 4 , 3 is an organic EL element, namely, the drive circuit for 1 pixel 1 st TFT1 for switching 
which a status signal Datal is impressed to a drain, and is turned on and off by the selection signal Scanl, 
The capacitor 2 which is charged by the status signal Datal supplied at the time of ON of TFT1 , and holds 
the charge voltage Vh1 at the time of OFF of TFT1, While a drain is connected to the drive supply voltage 
COM and the source is connected to the anode plate of organic EL element 3, it is constituted by 2nd 
TFT4 which drives organic EL element 3 by supplying the maintenance voltage Vh1 from a capacitor 2 to 
the gate. 

[0005] It is the PDM signal with which pulse width differs here according to the issue brightness which 
pulse amplitude is fixed and it is going to display as a selection signal Scanl is a signal set to H level in 1 
horizontal scanning period (1H) chosen as shown in drawing 5 a and a status signal Datal is shown in 
drawing 5 b. 

[0006] For this reason, if Scanl signal is set to H level and TFT 1 turns on, a status signal D atal will be 
supplied to the end of a capacitor 2, and as the voltage Vh1 according to the pulse width of a status signal 
Datal shows drawing 5 c, a capacitor 2 will charge. This voltage Vh1 continues being held at 1 vertical- 
scanning (IV) period capacitor 2, even if Scanl is set to L level and TFT1 is turned off [ it ]. And since this 
voltage Vh1 is supplied to the gate electrode of TFT4, it is controlled so that an EL element emits light by 
the brightness according to voltage Vh1. That is, the pulse width of a status signal Datal had realized the 
gradation display. 
[0007] 

[Problem(s) to be Solved by the Invention] Generally, the voltage V-current I property of an EL element 
has a nonlinear relation, as shown in drawing 6 , and as voltage V-luminescence brightness B weighting is 
similarly shown in drawing 6 , it becomes a nonlinear relation. Especially, in an active-matrix type, since it 
drives in the low voltage range comparatively, linearity becomes bad more. For this reason, to the video 
signal which it is going to display, gamma amendment is needed. However, it was difficult to express the 
gradation level strictly by pulse width about the video signal which gave such gamma amendment, therefore 
the formation of many gradation was conventionally difficult for it with composition. 
[0008] 

[Means for Solving the Problem] The electroluminescent element to which this invention has a luminous 



layer in inter-electrode [ of a couple ], The sampling circuit which samples an analog video signal with a 
predetermined period, The capacitor holding the sampling voltage from this sampling circuit, The 1st TFT 
for switching which is inserted between the aforementioned sampling circuit and a capacitor and is turned 
on and off according to a selection signal, The above-mentioned technical problem is solved by having the 
2nd TFT for a drive which controls issue brightness according to the voltage which was connected to the 
aforementioned electroluminescent element and held at the aforementioned capacitor. 
[0009] 

[Embodiments of the Invention] Drawing 1 is the circuit diagram showing the operation gestalt of this 
invention. 1 pixel the drive circuit of 11 1st TFT101 for switching which a selection signal Scanl is 
impressed to the gate, and turns on and off by the selection signal Scanl, The source and drive supply 
voltage COM of TFT101 The capacitor 102 which is connected in between, is charged by the status signal 
supplied at the time of ON of TFT1 01 , and holds the charge voltage Vh1 1 at the time of OFF of TFT1 01 , 
While a drain is connected to the drive supply voltage COM and the source is connected to the anode plate 
of organic EL element 103, it is constituted by 2nd TFT104 which drives organic EL element 103 by 
supplying the maintenance voltage Vh1 from a capacitor 102 to the gate. TFT101.104 is TFT of n channels 
and the drive supply voltage COM is it right potential to have called it 10V. In addition, a capacitor 102 may 
be formed between the source of TFT101, and grounding (GND), and TFT of P channels may be used for it 
asTFT104. 

[0010] As shown in drawing 3 , between the anode plate 51 which consists of transparent electrodes, such 
as ITO, and the cathode 55 which consists of a Mgln alloy, organic EL element 103 carries out the 
laminating of the hole transporting bed 52 which consists of MTDATA, the luminous layer 53 which consists 
of TPD and Rubrene, and the electronic transporting bed 54 which consists of Alq3 to order, and is formed. 
And when the hole poured in from the anode plate 51 and the electron poured in from cathode 55 
recombine inside a luminous layer 53, light is emitted, and as the arrow in drawing shows, light is emitted to 
the transparent anode plate side shell exterior. 

[001 1] Moreover, as shown in drawing 3 , on the glass substrate 60, TFT104 for a drive carries out the 
laminating of the polysilicon contest thin film 65 which has the gate electrode 61, the gate insulator layer 
62, the drain field 63, and the source field 64, the layer insulation film 66, and the flattening film 67 to order, 
and is formed, and the drain electrode 68 and the source field 64 are connected to the transparent 
electrode 51 whose drain field 63 is the anode plate of organic EL element 103. 

[001 2] as mentioned above — although 1 pixel was explained about the composition of 1 1 — other pixels 
1 2 and 1 3, ... 21 , 22 and 23 — the same is said of .. 

[001 3] By the way, the video signal Video of an analog is inputted into EL display shown in drawing 1 , and 
the analog switches 31, 32, and 33 and .. which sample this signal Video are prepared for every train of a 
matrix. It samples according to the sampling pulses HSW1, HSW2, and HSW3 and .. to which each analog 
switches 31, 32, and 33 and are outputted one by one from a shift register 40, and a sampling signal is 
supplied to each pixel of a corresponding train. And within each pixel, a sampling signal is supplied to the 
drain of the 1st TFT as a status signal, for example, the pixels 11 and 21 of the same train and inside, the 
sampling signal from an analog switch 31 is supplied to the drain of 1st TFT101.201, and the sampling signal 
from the corresponding analog switch 32 is supplied to the drain of 1st TFT1 21,221 in each pixel in the 
pixels 12 and 22 of other trains, and 

[0014] on the other hand — the pixels 11,12, and 13 of the 1st line .. a selection signal Scanl and the 
pixels 21, 22, and 23 of the 2nd line .. a selection signal Scan2 — as — the signal with which selection 
signals differ for every line is supplied, and the selection signal is impressed to the gate of the 1st TFT 
within each pixel 

[0015] Next, operation of this operation form is explained, referring to drawing 2 . 

[0016] First, as a selection signal Scanl, Scan2, Scan3, and .. are shown in drawing 2 a, b, and c, the period 
which is set to H level one by one during the 1 vertical scanning (1V), and maintains H level is 1 horizontal 
scanning period (1H). As sampling pulses HSW1, HSW2, and HSW3 and .. are shown in drawing 2 d, e, and f, 
it is set to H level one by one during [ each ] the horizontal scanning, and the pulse width and pulse 



amplitude are fixed. 

[001 7] Then, if a selection signal Scanl is set to H level, continues and a sampling pulse HSW1 is set to H 
level, the analog video signal Video ( drawing 2 g) which an analog switch 31 turns on and is inputted in that 
case will be sampled. Under the present circumstances, since 1st TFT101 in a pixel 11 turns on, the 
sampled analog video-signal voltage is supplied to the end of a capacitor 102 through TFT101, and charges 
the period capacitor 102 whose HSW1 is H level. The sampling voltage Vh11 charged as shown to drawing 2 
h in HSW1 and Scanl, since TFT101 turned off the period of L level is held during the 1 vertical scanning 
by the capacitor 1 02. 

[0018] Since this sampling voltage Vh1 1 is supplied to the gate of TFT104 for a drive, EL element 103 will 
emit light by the luminescence brightness according to the sampling voltage Vh1 1, and the brightness is 
maintained until both Scanl and HSW1 are set to H level. If HSW2 is set to H level at the degree of HSW1, 
the analog video signal Video inputted by the analog switch 32 in that case will be sampled, and the voltage 
level Vh12 will be held by the capacitor 122 through TFT121 in a pixel 12, as shown in drawing 2 i. And EL 
element 123 emits light by the brightness according to the held voltage level Vh12. the following — the 
same — carrying out — EL element 133 within the same train .. emits light one by one Then, if Scan2 is 
instead set to H level, although a selection signal Scanl is set to L level, and an analog video signal will be 
similarly sampled by analog switches 31, 32, and 33 according to sampling pulses HSW1, HSW2, and HSW3, 
since Scan2 is H level, sampling voltage comes to be held at each capacitor in the pixels 21 and 22 of the 
2nd line, and 23. And each EL element 213,223,233 emits light by the brightness according to the held 
voltage Vh21, Vh22, and Vh23. 

[0019] Thus, since the analog video-signal voltage itself is held at a capacitor and the luminescence 
brightness of an EL element is controlled by each pixel according to this voltage, it becomes possible to 
adjust luminescence brightness finely in analog. Of course, since luminescence brightness is adjusted by 
the analog voltage itself even if it does gamma amendment of a video signal, correspondence becomes 
certainly possible, therefore many gradation-ization can be realized. 
[0020] 

[Effect of the Invention] Since the sampled analog voltage acijusted the luminescence brightness of an EL 
element according to this invention, gradation control is attained in analog, therefore a positive multi- 
gradation display can be realized in active-matrix type EL display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the operation gestalt of this invention. 
[Drawing 2] It is a timing chart for explaining operation of this operation gestalt 

[Drawing 3] It is the cross section showing the structure of the EL element in this operation gestalt, and 
TFT. 

[Drawing 4] It is the circuit diagram showing the conventional example of EL display. 

[Drawing 5] It is a timing chart for explaining operation of the conventional example. 

[Drawing 61 It is the property view showing the voltage-current or the brightness property of EL display. 

[Description of Notations] 

1,101,121,201,221 The 1st TFT 

2,102,122 Capacitor 

3. 103, 123. 133. 213, 223. 233 EL element 
4,104,124 The 2nd TFT 
31,32, 33 Analog switch 
40 Shift Register 
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